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DETAILED ACTION 
Claim Objections 

1. Claims 50 and 51 are objected to because of the following informalities: claims 50 and 
51 depend from cancelled claim 31. Appropriate correction is required. 
Claim Rejections - 35 USC §103 



2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

such that .he subject matted l^^XZc^nT^'^ 5 pri0r * « 

having ordinary skill in the art lo which \uhZ, ™T* ° bvl °" s " me Ae ,n ™"'°n was made to a person 
manner in whi4 the invent wafrnade ' Pattn,abili * sh >« ™< 1» negatived by the 

3. Claims 1,3,4, 6, 7, 1 1-16, 19, 20, 22, 23, 30, 32, 33, 37, 38, 41-43, 45, 46, and 48 are 
rejected under 35 U.S.C. 1 03(a) as being unpatentable over DE '566 in view of Henderson ■ 
(3,727,924). 

DE '566 discloses a rotary seal assembly comprising a stator 3 having a seal face and a 
rotor2havi„gasea.i„ gfa ce. As seen in Figure 1 , the stator 3 has a feeding groove 20 having a 
plurality of orifices 2 1 therein supplies the fluid to the center portion. The orifices are ang.ed. 
Further, either (see abstract, and therefore the rotor 2) the first or second member has plura. 
pumping grooves wherein a first set 19 starts proximate a center portion of the sea.ing face and 
extends outward while a second set 18 starts proximate the center and extends inward. The first 
set terminates inward of an outer portion ofme sealing face. The second set terminates inward 
an inner portion of the sealing face. The first and second sets start adjacent each other at the 
-centerTortioirard curve outward and inward, respectively. Each groove has an inside edge and 
an outside edge curving inwardly. The pumping grooves direct fluid fed to the center 
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simultaneously both inward and outward to provide a uniform fluid film thickness between the 
sealing faces during coning. DE '566 does not disclose that the feeding groove 20 is 
discontinuous forming a number of feeding groove sections. Henderson teaches rotary seal 
assembly comprising a rotor and stator each having a sealing face, wherein a feeding groove 
__supplies fluid tothecenter-of-the-faces and is then directed both inwardwd outwardtoprovideT 
uniform fluid film (see col. 3, lines 34-44). Henderson teaches that the feeding groove 28 can be 
a continuous annular groove or a plurality of arcuate grooves (i.e. discontinuous). Therefore, it 
would have been obvious for one of ordinary skill in the art at the time the invention was made 
to make the feeding groove of DE '566 discontinuous as such is an art equivalent as taught by 
Henderson. 

4. Claims 1, 3, 4, 6, 1 1-25, 30, 32, and 37-51 rejected under 35 U.S.C. 103(a) as being 

unpatentable over Lebeck in view of Henderson. 

Lebeck discloses a rotary seal assembly comprising a first member having a sealing face 
and a second member having a sealing face. The first member can be one of a rotor 40 or stator 
42. The second member can be the other of a rotor or stator. The first or second member has 
plural pumping grooves wherein a first set 96/100 starts proximate a center portion of the sealing 
face and extends outward while a second set 94/98 starts proximate the center and extends 
inward. The first set terminates inward of an outer portion 144 of the sealing face. The second 
set terminates inward an inner portion 154 of the sealing face. The first and second sets start 
adjacent one another (Fig. 5) or offset from one another (Fig. 6). The first and second sets start 

adjacent each other at the c enter.portion.and curve.outward-and-inwardrrespectively.-Each 

groove has an inside edge and an outside edge curving inwardly. The pumping grooves direct 
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fluid fed to the center simultaneously both inward and outward to provide a uniform fluid film 
thickness between the sealing faces during coning. A feeding groove 68 having a plurality of 
orifices 84 therein supplies the fluid to the center portion. Lebeck does not disclose that the 
feeding groove 68 is discontinuous forming a number of feeding groove sections. Henderson 
--teaches rotary-seal-assembly comprising a roto 

feeding groove supplies fluid to the center of the faces and is then directed both inward and 
outward to provide a uniform fluid film (see col. 3, lines 34-44). Henderson teaches that the 
feeding groove 28 can be a continuous annular groove or a plurality of arcuate grooves (i.e. 
discontinuous). Therefore, it would have been obvious for one of ordinary skill in the art at the 
time the invention was made to make the feeding groove of Lebeck discontinuous as such is an 
art equivalent as taught by Henderson. 

Regarding claim 47, Lebeck does not disclose the pumping grooves have a width 
exceeding their depth. This is considered a design choice. Applicant has not stated that forming 
•the grooves so that their width exceeds their depth solves any stated problem or is for any stated 
purpose. And, it appears the pumping grooves of Lebeck would perform equally as well. 
Regarding claims 50, and 5 1, Lebeck does not disclose that feeding groove has a rounded or 
square bottom. This is considered a design choice. Applicant has not stated that forming the 
feeding groove with a rounded or square bottom solves any stated problem or is for any stated 
purpose. And, it appears the feeding groove of Lebeck would perform equally as well. 
Therefore, it would have been obvious for one of ordinary skill in the art at the time the 
invention w as.made.to.modify.the pumping-grooves so that their -width-ex^ffi^d^-^— 
the feeding groove with a rounded or square bottom as a matter of choice in design. 
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5. Cairns 26, 28, 29, 52, and 54 are rejected under 35 U.S.C. , 03(a) as being unpatentable 
over Lebeck in view of Henderson as applied to claims I and 30 above, and further in view of 

Lindeboom. 

Lebeck discloses a rotary face seal assembly wherein one member 42 has a holder 58 and 
ipnng56._However,the.s P rin g .does„otbias the first and secoffdl^bers^rLin^boo^ 



teaches a rotary face seal assembly wherein one member 30 has a holder 48 and a spring 52 that 
biases the firs, and second members apart. This arrangement provides a normally open, rather 
than Cosed, seal assembly. Keeping the assembly open would reduce wear during start up. 
Therefore, it would have been obvious for one of ordinary skill in the art at the time the 
invention was made modify the holder, member, and spring of Lebeck such that the spring biases 

thefirstandsecondmembersapartastaughtbyLindeboomtoreducewearonthemembers 
during start-up. 

6. Claims 30, 55-57, 60, 61, and 64-75 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Peterson in view of Lebeck in view of Henderson. 

Peterson discloses a rotary face seal assembly comprising a stator 3 having a sealing face 
and a rotor 2 having a sealing face. The stator is mounted on a holder 8 that allows the stator to 
cone negatively or positive.y with respect to the rotor. The stator or rotor can have pumping 
grooves 2. in the seaHng face. Peterson does not disc.ose that the grooves are partitioned into 
first and second sections or that the rotor or stator has a feeding groove and orifice. Lebeck 
teaches a rotary face seal assembly wherein the sealing faces of the rotor or stator comprise 
Plural pumping grooves havin ga^firstseetionandsecond-sectionandafeeding-gr^h^ihg 



Plural feeding orifice, The second section of pumpmg grooves 96/,00 starts proximate a center 
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portion of the sealing face and extends outward while the firs, section 94/98 starts proximate the 
center and extends inward. The firs, set terminates inward of an outer portion 144 of the sealing 
face. The second set terminates inward an inner portion 1 54 of the sealing face. The fat and 
second sets start adjacent one another (Fig. 5) or offset from one another (Fig. 6). The first and 
jecondsejs.start adjacent each other-at the center portion and curveoWard and in^r 



respectively. Each groove has an inside edge and an outside edge curving inwardly. The 
pumping grooves direct fluid fed to the center simultaneously both inward and outward to 
provide a uniform fluid film thickness between the seahng faces during coning. The feeding 
groove 68 having a p.ura.ity of orifices 84 therein supphes the fluid to the center portion. 
Lebeck teaches that this configuration creates two different gas seals and causes the gas pressure 
to distribute itse.f across the sea, faces so that a desired stress is achieved. Th,s also allows 
ensures a seal across the faces whenever there is deflect.cn in one of the faces. Therefore, i, 
would have been obvious for one of ordinary skill in the art at the time the invention was made 
to modify the sea.ing faces of Peterson with the groove config.n.tions as taught by Lebeck to 
ensure an effective seal and the proper film stiffness during sealing face deflection. - 

Lebeck does not d.sclose that the feeding groove 68 is discontinuous forming a number 
of feeding groove sections. Henderson teaches rotary sea! assembly comprising a rotor and 
stator each having a sea.ing face, wherein a feeding groove supplies fluid to the center of the 
faces and is then directed both inward and outward to provide a uniform fluid film (see col. 3, 
lines 34-44). Henderson teaches that the feeding groove 28 can be a continuous annular groove 
or a p.urahty of arcuate grooves ( L^continuous^-Therefore.-it-wou.dhavebeen-obViTO 
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one of ordinal skill in the art at the time toe invention was made to make the feeding groove of 
Lebeck discontinuous as such is an art equivalent as taught by Henderson. 

Regarding claims 6 64 and 73, neither Peterson nor Lebeck disclose that the orifices are 
angled or that the pumping grooves have a width exceeding their depth. These are considered 

with a width exceeding their depth solve any stated problems or are for any particular purposes 
See /„ reOaney, 149 USPQ 47 (CCPA .966). Therefore, i, wou,d have been ob.ous for one of 
ordinary skill i„ the art at the time the invention was made to make the orifices angled and the 
pumping grooves with a width exceeding their depth as a matter of choice in design. 
7. Claims 76 and 78 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Peterson in view of Lebeck in view of Henderson as applied to claim 56 above, and further in 
view of Lindeboom. 

Peterson discloses a spring. However the spring does not bias the stator and rotor apart. 
Lindeboom teaches a rotary face sea. assembly wherein one member 30 has a holder 48 and a - 
spring 52 that biases the first and second members apart. This arrangement provides a normal.y 
open, rather man c , 0 sed, sea. assemb.y. Keeping the assembly open would reduce wear during 
start up. Therefore, it would have been obvious for one of ordinary ski,, in the art at the time the 
mvention was made modify the ho.der, member, and spring of Petcon such that the spring 
biases the fct and second member apart as taught by L.ndeboom to reduce wear on the 
members during start-up. 
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Allowable Subject Matter 
8. Claims 27, 53, and 77 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including a.l of the limitations of the base 
claim and any intervening claims. 



~ — Response to Arguments — - _____ 

9. Applicant's arguments filed 9-7-04 have been fully considered but they are not persuasive 
and moot in view of the new grounds for rejection. 

Lebeck, DE '566, and Shimizu '943 disclose that pumping grooves provide a uniform 
fluid film even during coning. This is further supported by Applicants' own specification page 
5, lines 5-11. Thus, it is not the feeding groove that achieves the uniform fluid film during 
coning as argued by App.icant. The feeding groove is used to supply the fluid to the center of 
the faces. AppKcant's argument on page 19, paragraph 2 (of arguments) is not supported by or 
stated in the specification. In fact, the specification disc.oses that a continuous OR discontinuous 
groove can be used to supply fluid. Henderson evidences this, which is of ordinary sk:.. to one 
in the art. Henderson clearly teaches that either a continuous or discontinuous feeding groove 
can be used to supply fluid to the center of mating sealing faces to direct fluid both 
simultaneously inward and outward to create a fluid film. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alison K. Pickard whose telephone number is 703-305-0882. 
The examiner can norma _lly.be. reached on.M-F.ClO-^Ojrwith alternate-Fridays-off. 
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If attempts to reach the examiner by telephone are unsuccessful the examiner's 
supervisor, Judy Swann can be reached on 703-306-41 15. The fax phone number for the 
organization where th.s application or proceeding fa ^ 

Information regardmg the status of an app.ication may be obtained from the Paten, 
.^PPjicati^^^ 

may be obtained from either Private PAIR or Public PAIR 

ruonc FAIR. Status information for unpublished 

applications is avai.able through Private PAIR only. For more information about the PAIR 
system, seeh«p:// P air-direct. U s P to. g ov.^ 

system, contact the Electronic Business Center (EBC) at 866-2.7-9197 (toll-free) 

Alison K. Pickard 
Primary Examiner 
Art Unit 3676 
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